Introduction This Talk
Design Challenge
What are the multidisciplinary trade-offs between rotor mass and AEP for a 10 MW rotor mounted on the DTU 10MW RWT platform?
DTU 10MW Reference Wind Turbine, Optimization cases:
Structural optimization of the rotor, Aero-structural optimization of the rotor, Fatigue constrained aero-structural optimization of the rotor, Frequency constrained aero-structural optimization of the rotor.
Conclusions. 
Results

Case 1: Mass Distribution
Minimization of either mass or mass moment results in drastically different designs. Mass minimization: 17% reduction in mass, 0.6% increase in mass moment, Mass moment minimization: 9% reduction in mass, 13% reduction in mass moment. Mass minimization tends to remove mass primarily from the inner 50% span. Mass moment minimization removes mass more evenly, which will contribute to a reduction in fatigue. 
Results
Case 2: Blade Planform
All designs tend towards a more slender chord distribution, and a significant reduction in root diameter.
Maximum chord constraint is active. 
Results
Case 2: Blade Planform
Maximum chord constraint is active.
Significant increases in relative thickness mid-span in particular for the mass-biased designs.
Absolute thickness lower in root and higher midspan. 
Results
Case 3: Pareto Front
Fatigue constrained designs lie inside the pareto front of the massAEP designs.
Both the 5% and 10% fatigue constraint almost met.
Optimizations not fully converged. 
Results
Case 4: Pareto Front
The frequency constrained design lies significantly inside the pareto front of the massAEP designs. 
Results
Case 4: Aeroelastic Frequencies
All aeroelastic frequencies of the optimized designs are reduced.
The FW edgewise mode of the AEP0.8 design overlaps the 6P frequency, while the AEP0.925 is sufficiently below.
The frequency constrained design hits the upper frequency constraint at 25 m/s. 
Conclusions
Multi-disciplinary trade-offs between mass reduction and AEP successfully captured by the fully coupled MDO approach, Significant reductions in mass and increase in AEP, depending on the weighting of the cost function.
New frequency based model for fatigue showed promising results with up to 8% reduction in tower bottom longitudinal fatigue.
Frequency placement was demonstrated, although the constraint formulation resulted in less improvements in the design than the unconstrained designs. 
